5.3 x u> ^u, -. _p ^ ^ ^_u UJ >sry\ J Ij) 

f-* * lJ . * ' 1 ■» . '•■» •> " OA’'- 4 (_hM i^tll Oa. jU i (Jo^ >*-^'->) Lu_>£ 10 _11 J71 

. ? ^ Yfuaj 1 j\^» 1 1 ii > ^ Y&\\ l > ’A -v^iM • £ a 

^j-4 <juL _*£]! o^jlU AiIItlaII ^ji -W i O - * *^3^^ 

kll-el 


F e /<* ^ 2 


?e = fs.9875 x lu ,^a60219 xlO-» C)/ = x 10 _ 8 „ 

\ c 2 J (5.3 X 10 -11 m) 2 

° ‘(23.1) (Jj-lajl CjLo j u ^ I I *\ w'^ l » J 0 li^l ^ (_p^-S-) <jj->ls 0*3 

! ^ V v j o ^5 A a A 


F 9 =G 


m e ■ 771. 


^ = ( 6.67 x 10" 11 


r - 

N • m 2 \ (9.11 x 10" 31 kg)( 1.67 x 10" 27 kg) 
(5.3 X lO" 11 !?!) 2 


/ci ? 2 / 

= 3.6 x 10" 47 /V 


v*"^ 1 °J* o' <^*-i '■F e /Fg — 2 X 10 39 ^ o£-^' V*^J' o' k^.iL> 

<.'Uo k)li» jji JliXj .Lj.uj ' ej i]| 4 JjUlJL. <L^» <> J-X AjjjlM l'i L;..v' I (jaj 

l_ ^ •^«-'-'^— 1 S-'-'UU' ^ UjJ_£ O^J 14 ^' ^ (_p_*U a> '\j (JJJ ^ 

O ^ 1 ^ ml m V' ' — *kli=k/l jA Lo i jxJiiL) (v « N ) ^ ' j 


UJ^ J ^r-^H 14 -^bj j'-^ ^ °J*" uL o^-U o' <- 1^0 l O^_£ £-« <^UUj -lie 

cr^ UkjfSJI e_^lJl Jkl <_> <ku> (Jkij <ic. Jix J U.lic o>till o) .killj ^yk ' M 1 ,i\-,^\\. . 


: (jj^ lF l2 ^ ‘<72 V’bi ^ <a.;, l^jU, 


o>liJ JkiJI 



. IqiHqzI c 

K e r 2 r 


(23.6) 


^ ‘( a ) ( 23 . 7 ) JkiJI (jaxo _j 4 US t q 2 _pj ^ ^ iAi .1 jll 4 ^^ ^ f 

‘(J ^ 1 Jjj cM u>^) ‘kJUJi j_^u] (AJikli ' 6 _j« ju>) aai^aw ' 0 J ii\ J 

cr^' ^12 -UjaJIj 4ojLix 4 1 % .a l l q 2 OQ\ l^jLoi ^lil P 21 

<J.'UJI .1^1 .F 12 = -F 21 J J\ ^ t q 2 ^k q 1 

^.U u ls .(a)(23.7) JkiJI ^ us r ej Liyi q 2 j q l js tjj j ^ ^ (23.6) 

Jkk ^ US coaU-SUu objlU! q 2 j q 2 j& |jjj ujS ^ q 1 q 2 

cl^-'V o 1 ^ (J^U) u^j^Vl j. 1 •M'- qiq 2 cjU.) 0 k t (b)i(23.7) 

.17^/^ direction ^ikJi olkDU , JuB ^ j^i s ^ relative direction ,w 
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.»*J» uj* ub ^Sm ^ ^ . J“* J ^ ^ uu *'^ u i 

io^J' o- •> O-J^ w: js uT ^ ^ l '^ J l> 

/ -ji ,|^ v,. . oAi ^ 11 ' of? *j» J Jc jj, u. 

U - , ^ J of*^' o* JS ,jli c\^Saj -ijj3^i\ 

'. yS CiAS ti] UfS Jf <hq 2 ; jUL, V , , ... . ... „ 

_ - ^ VJ& ^ ijiU jlkJt J 

^SM £±j* Jx- CjVL\^\ L j | 

^ ^ ->' ^>- *UL\ ^ U ^ 

^1 ^ v-a, o-a ^ e>J) 

♦M ^ ‘( a ) * 23 - 7 ) J£JJI s»* oAi=-ill u* i-J X J^oi oli t vj lJi4 , J. 

,+x .v*a J! j* F,2 j .+x .m j j* f 12 ^ ts%J . oA , i(j2 



(a) 


<b) 


L.-< i _ f lc- • -** ' a < ** <-^ O' r <sL^» l ^n i i_ »' i >^- » « i O / ii -w ■ « :(23.7) J£-1H 

»jL-7b ^LOj Ouiili L?_)'-^ <h i ~ L: ^' 05^ ^2 W— J-" F 2 1 »J*M u! -O^J^ OJ^ 

i jiS Jj .ijUyi o^-u u / lW ^ '-'• iic - ( a ) >£ ?2 Jx- <h V-jbu ^ F 12 • _>»U 

2 j.M^'i 1 j_£j • ^il\ (j)j i (J jlu-SUj-* tjjj jLi) j/it-k . ' m \1 ,JjSj L«^jc. j (b) ^JjSj 


jU . j\\\\ .(23.6) UiU-X ^=4*1 l*o> £ jj o' of? ' 6 ^' o^i ‘of 1 ^ i> J^' -^J ^ 

<JJ J»M V^jU. ^1 (. 5 V- ^ LS^ 

_, 2 o^OJ' Ij^jU, • jSM ‘o^ <^J o^ 'j* ‘ ^ • : ^^ 1 ' 

: (j J\um 1 aa^U\ l _ s ic. 4 j3 


Fi = F 2i + F31 + ^41 


aJLux^ s :(23.2) J^» 
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‘(23.8) J12JI ^ ja US 2JU U JJ ^ ^ 

<L^J| i_^j| _^ji a = 0.10m _, ^q x = -2.0/^C = </ 3 = 5 0 ^ C ^ 

•<?3 c> 


* 



^ iji»j F i3 ^ q 3 <u^]i ^ qi ^*11 ^ jUi ^j, j^j, ^23.2) JIUS :(23.8) JSull 
t ^\ UJ s^ q 3 ^k ^ jUJ , p 3 iji3 i j .f 23 ^q 3 J*q 2 [ «->s 

•^13 + F 23 li’ ‘^23 J ^13 


^2 q : <^ui l^jUi ^jj| (sa^ ^k JS) <o Jill ^ jdl e U3i t Ajli, ; J^JI 

oV vjjL^ ^ q 3 < 0^11 q 2 <^ill ^11 F 23 i jill J .q 3 ^jj| 

<i^]l l^jl^ ^1 F i3 i^ll Jj <JL.) U*j q 3 _, q 2 

U 1 -(aA^>-) u^^ 1 - L^J ^ 3 _, C?1 jui^Ui jV <jjsli i ji ^ q 3 ^ .\\ \ ^k q 3 

• ^ 5 -A f 2 3 o 3 *^ 

r _ , I *7 2 1 1 ^7 3 I 
1*23 ~k e -j- 

= f 8 .99 x ,0’1V • ^)^ ° X ^- 6 n(5.0x 10 -^ ) 

V C 2 / (0.10m) 2 -y.ON 

uj^' ^23 *jili u] ‘(23.8) <J£2JI ^ <kuJi uA^l^yi 

• (* _J uJUl elkiV' ^ i^\) J ■ : " 

•tr* 73 7i <1 % 22 1 I^mi jlkj ^jII f 13 o jill jl c 

I <7i 1 1 <73 1 


^13 — k e 


(V2 a) : 


= [ 8 .99 XIO’A/—) I 5 ’ 0 X 10 ~ 6C)(5 -° X 10 ~ 1,C ! - n N 

C 2 / 2(0.10m) 2 “ 11 A 
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• >»li UuSj-« jl» 4wiU.il . x jjjU 45' Uji <jj'j £ ' • F-J 3 U_>U1\ ij»l\ J 

. H ■ ^ Vw.', Lwj_w» (JS 4_J jjjj 4 (jjIujUwlA \jj£j y J X ( _ f li 

F 13 cos 45° = 7.9 N 

i ^*11 Uj 4 J} 4 ^, -v'^ ' ^\j 3 3 *J ^23 J ^13 d“ « "•» ■ '» ■ 

:q 3 w*^ - o^^uii y j x ,jjj>a-»i\ l _ f ic. «i\ 

F 3x = F 13i + F 23x = 7.9 N + (-9.0JV) = -1.1N 
F 3j , = F, 3v + F 23v = 7.9N + 0 = 7.9 N 


I3y 


^3c 64 ^u «U.J >. q 3 ^ iicUll A U^-v aII i jill i>. jxs^i 11 Uoi U&aj 

: t^l> U«£ y J X 1 Jjj>Swa 11 


F 3 = (—l.li + 7.9/)N 

^■j<,... Uxi. 4 oljLi) UXU J* MjIjLI) Cj\±f> lit J-m- MU VJ^aawj UU 

• F 3 Ja’\ i>» (jAc. dli jj\ 

.JulkJl ^ 1*3 i jL q 3 i jsUUj q 2 w^! q 2 <^^\ o! 

\ { ..*» ^ ,u i . siWj F 3 — i ^uuuj 


V U Aa a j. jil' a j jViu jjji ( 23 . 3 ) JU« 

J ^ .(23.9) JS-ill ^ Cj~* y US .x aIaU ^ ^ <A^ <>^ 

a w /J tx = 2.00 m uc. U j& Qi — 15.0 qC a \^ >« \ \ 

^ M a ir-. i tii ^ ^ili a i. ^*w ^ ^.1 . ' ' ■**- j iUjUjIa^ i 1 \jlla 'F . q2 — 6.00 p{C 

. ^q ^ mJlsUJI o ic . e j j£k j ^ a 3 \ AjxV ^ Uawis Us . a^o jA*a q 3 a_UUa 3 \ A W 

2 . I V ) m 

v — „ o <io _ x 

’+)— I . . 4 - .-■ .■ »» ; +'; ,r 

F/ S j 1 ?3 lj$ IjJ <Ji 

0 ^ill CjjlS Ijl .X J L5 ^ru ‘iju^a ux ‘.(^23.3) (JI^aU l(23.9) 

^j\ i w > 4 . CJ^ A «w.J l^— . jLaj ^ — ' /‘ ] 3 ^ (j ]3 CJ3 <^5^ AlcVii^ 

.F 1 3 = — F 23 ci' *^3 ^5^ C/2 F23 ©jiii olzkj^lj jjAiSV^oj 
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